Design Ideas 


Edited by Bill Travis & Anne Watson Swager 


Two op amps make fast fall-wave rectifier 


Fernando Werlang, CPqD-Telebras, Campinas, Brazil 


The circuit in Figure 1 is a precision full-wave rectifier with 
the following characteristics: 

• Minimal delay time between the input and output (with 
only one op amp in the chain); 

• Similar delay times for positive and negative inputs; 

• No need to match diodes or adjust resistors. 

When V |N >OV, the output of op amp IC, is negative, so the 
reverse-biased diode D, blocks the output path of IC, to V OUT . 
The output of op amp IC 2 is positive, so the forward-biased 
diode D 2 sets the voltage V B at V |N (R 6 /(R 6 +R S )). The gain of 
this noninverting amplifier is (R 6 /(R 6 +R 5 ))(1+R 3 /R 4 ). 

When V 1N <OV, the output of op amp IC, is positive, so 
V A =OV, diode D, becomes forward-biased, and the gain of the 
inverting amplifier is R 2 /R,. The output of op amp IC 2 is neg- 


ative, so the reverse-biased diode D 2 blocks the output path of 
IC 2 to V ()UI . Three cases are possible for the circuit in Figure 1: 

• For unity gain, R 3 =R 5 =On, R 4 =R 6 =co, and R,=R 2 . For the 
project that led to this design, R,=R 2 =4.75k±l%, and the 
input is a sine wave at 25 Hz and 4V rms. 

• For gains greater than unity, R 5 =0fl, R 6 =°°, and the gain 
is R 2 /R,=(l+R 3 /R 4 ). Satisfying this gain equation yields 
equal gains for positive and negative input signals. 

• For gains lower than unity, R 3 =OfI, R 4 =°°, and the gain is 
R 2 /R,=R 6 /(R 6 +R 5 ). Satisfying this gain equation yields 
equal gains for positive and negative input signals. (DI 
#1837) 

To Vote For This Design, Circle No. 359 


v >NO 


NOTES: IC,=IC 2 =LF444CN 
D,=D 2 =1N4148 



You can obtain precision full-wave rectification with an) desired gain, with no need to match diodes or trim resistors. 


Network forms digital-to-impedance converter 

\lex Belousov, SMP Inc. Rego Park, NY 

circuit in Figure 1 resembles a capacitive-ladder (C-2C) for only two nominal values. You can prove mathematical- 

l ,a converter. However, it does not provide conversion ly that the equivalent capacitance between terminals 1 and 

:rom a digital code to a voltage or current, but rather con- 2 is C EQ =2C-(D.-2- i ), where D, represents the binary coeffi- 

verts the digital code to a capacitor value. The C-2C topolo- cients of the digital-input code. 

iy is well-suited for IC or hybrid implementation, as it calls The follower IC, keeps both buses I, and I 2 at equal poten- 
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